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(57) Abstract: 



PURPOSE: Provided are a 
ruthenium precursor 
compound used for chemical 
vapor deposition(CVD) and a 
chemical vapor deposition 
method of ruthenium thin 
layer using the same 
compound, thereby producing 
_ high purity ruthenium thin 

Cb) layer, inhibiting the formation 

^^ r> _^ > __ ; ^^^^^,^ l ^^ of a particle during CVD, and 

C X X X X X X^X X X X X X X X lowering deposition 

temperature. 

CONSTITUTION: The 
ruthenium precursor 
compound used for chemical 
vapor deposition(CVD) 
comprises a precursor 
compound where a neutral 
ligand and ruthenium are 
bound via the coordinate 
covalent bond, wherein the 
precursor compound contains 
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any one selected from TRuL2, 
RuL5, DRuL3, TRuD or 
D2RuL t in which T, D and L are the neutral ligands; T is triene selected from the 
group consisting of linear, branched, cyclic, bicyclic or tricyclic trienes; D is diene 
selected from the group consisting of linear, branched, cyclic, bicyclic or tricyclic 
dienes: and L is selected from CO, CS, CS2, RCN, RNC, NR3, NR2R , ROR , RSR , 
C2 to C20 polyester, C2 to C20 polyamine and halogen added derivatives thereof, 
in which R, R are independently hydrogen, C1 to C10 alkyl or halogen added C1 to 
C10 alkyl derivatives. The method for producing the ruthenium thin layer comprises 
the steps of: loading a film to be deposited within a reaction chamber; heating the 
film; transferring a neutral ligand and ruthenium bound precursor compound to the 
reaction chamber; and heat decomposing the transferred precursor compound on 
the film to deposit the ruthenium on the film. 
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g ^go aim g-^QI U^SH El- El s 2JJ||£|0| XI201IAH iW^^ ¥91^ &=?Jl\ 3\% y 



% 31 0I§°1 ^Ells siejSI XII2 gJgOII 5!°^, S 

ipEii^oi m^^m^^. s^xiisnjgM sews, e^xii ster 

TRuD SE^r D 2 RuL B 0\± oHH 5»o*£|. T. D, L2 £PI gg£|2IE0|CK 



= TRul_2, RuL 5 , DRuL 3 . 



CHMSE 
£1 



*Hlfe. 2^1, sf*l*PI&g£JS ( £|^E. 



Ells &|^2J SFSf^PI&gSf EAIeJ £2 



11 : ESPIES" 12 : ^Ells 



WgOf ^ottr Jim Si J &Ot°J 

& eiExl! XilS gJSOII 3» ^2.^M, H|6I S}fi,>spi&5Sfg ¥Eilfe a?»| StfitB 

□ M Olgot- =Ellfe 9fSf£| 2f«|5H^|Mgsf o^OII 20ICL 

ajuhxjo^ Sfs^^|Ahssv^( Chemica | Vapor Deposition; CVD)2 ^EISfllOIIH. SII0IIH&SI k§9 at 
S22f US ^le^OII «*ajg e^oPI ^oH 0|g£JCH, SW2spi6fS*reOII 910\M S?»l{Precursor)te 

s^xiisi sshseu n oi^si 3ie^oii s mmm mmmo\o. 
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ms\ ii^g s»w£ m=?%\2\ §j ^&o\\ siswoi ^i&^oii g^sp. 

WEXII S^SJ^ 5§, ^ol, SfS,^^|^gS|S0il 2|6H ¥&!^ sjsjg ¥^el 

te «aap. 

Sf*^^|^e^SCHI £I6H g£S ¥Ej|fe HJBfg 3PKGiQa)3 DRAM % FeRAM(Fer roelect ic 
Random Access Memory)0ilAi 9HIIHAIE12I 2^ £fe dH£ g§!^ ^goUI Si^OI , SE^ £SJ = 0|U 
^a*3J2| giSgOl >|3J CLHSCKI *J£|g(Si). #±{0)2| bH£IOia,HBarr ier )2S£ 01801 Dl^m 

a nmxt m& m sou ah *dh^ Mgspis eci. 

¥&ls SW*!3l#S*fH0|| 0|g£Ji=r ¥&lis 2?XJI £}&80ll CH& 2^ Pgfo^l 0! = 

0\X\H 2AP. 

een bjqjsi s^^i&g^soii oigg^ a^ai mmms ¥Eii^£j #a ^eh^i- +2 se 

= +3PJ RuX 2 , RuX 3 (01^|Ai 0I^£ °J0I2»^ AfgohH. ^i^li^ d^(0), 4=±(H) SE£f 

&2L|0KNH 3 )8 Mi^P. 

01 OH, = ¥Eils S^X-JI SUTBjU ygo^DI £h§*&EH2J ^SiAIUjlf 8A|0|| MOIS^ £12* 

^(Ltgand)eJ X9} &}g6104 &!§^^§I ^AI!IP. CM PI A1 . dlS^ Slf^i Ph^j SIXfU 

SXK 0IS(NH 3 , H 2 0, CI-. CN- em 2IDI5HM. RuX 2 ^ RuX 3 °l X^ 3 -P 9HSUI0I e (d iketonate) , AW 

e^SJEIPOiiy(cyclopentadienyl). A^OI e^SJ EfP Oily (alkylcyclopentadienyl )0| P . 
e!@, ¥ Elite S^ai SHJ8(RuX 2 , RuX 3 )°l Qil SOI Ol^Of&P. 



RuCI 3 + 3HX ) RuX 3 + 3HCI , 

RuCI 3 + 2HX ) RuX 2 + 2HCI(«S*J Zn §1 8^8) 

RuX 2 , RuX 3 + 0 2 — ) Ru(CH.O) + C x H y 0 z 



[^2]h ¥Eils S^PxIl SH.^821 y§I UEFtH 0IBH& tts}, ^11 ^oH CO, 

H 2 , ¥§t!(Butene) e°l S*2! (Alkene)^ &g H, ¥H(Butyl) 82| SlJ(Alkyl). 0-P31IS 

UIOIM(diketonate)^ 1^ e0|£ SE^ gfOISg £!£M0| f^SCf. 

□ eh u , e^e cife ste^^e^ xiixw 4= aixi^, eoi^ se^ ^oib^ ^i^^ie m 

Ell^ ^eiUIOli M^M^ SWo^l 9E^, £i#!E2| &m0\ OH^ ^St 0\L\E} ®g 

ai^oii yeoi oipchxi°s m^mzi ^(O, 4=^(h), 6.^(0}^ ¥Bis ^^lhoii swrnm, oien^ 
5^5^ oisa^ x-imAi^i^ ei-iisoi °ip. 

^2lioknh 3 )m mmw s^m 500 r 01^^^ ^^1 ^§6ho^6^°^ diztn xu^isj 

^oH^f SXi SJOiU i^yil g!°J^ 5i6[?l Oid^ SXHIS 01 9JiQ . OUSQi, ¥6il^ ^QfOI Ta 2 0 5 , 
BST, PZT, SBT A[£f^°iM ^2^1^^ 3HHH A| EiHj ^ugaog ^^0]|AH 

^^(h 2 )u ^euoKNH 3 )£f i\mm A^ss^^ ^^e^e ^^ai^i^i soi s^a^ s^i^ 

4= sip. 

on ah ye ^mi£f s^pxii sf&^oi ^&sfoi oi¥oixi^ goH&tee mm bi^i^^i e^(3^moi^ ( ^ 

Ah0IE)0| 48^SCf. 0\Z-\&, mm&g i§§ H|B|«0|| SOidl ^E«^ EXHo^AH 

^EIM(Particle) ^^2J ^gjojo^ ^ga^ SJII30I Si P. 



M^<5/ 0/^J2X}8ftr Jig*! JIfM 

^^01 ^XIISIDI Xi^OllAH iS[3f^& sm^iAfs^e ¥E1 | fe §J 3f 0|g& 

«vo|oj sfs^^|^s^^ g g XII ^ 6^ Gil 3 =^0| 2iP. 
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&D\s\ <k'go\j\ m& s ^s^j ^Eiife m=?xi\ mmmE m& dietEs* ¥aifeoi 
uHflaeres sets ^=?n\mmmm sews ^§25 s*oi , tin^s^i. ^01 &=?m mmmg 

TRuL 2 . Rul_ 5 . DRuL 3 . TRuD Efe D 2 RuL g 0^ SfLff S&orEI, T, D, L£ £P| gg£|2*E21 51 ^§ 

9 ¥Ei|{sl £>0| EIS*r°igO|| i^offe BJIg SS8KW 0l¥CHSM ^S£g BCf. 

01 oK g gJgOl ^ofe JI^SOKHI/H e^sj xi ^51 IP I- S ^g°J M&m g 01 o^l *JA| 

£ ^ 91 m ^ Ail ol ggSPI $io\01 , S g*g£| 3 r & brl^g* gAIOIIg S¥ £21 SSSrOI 

g ^g£J ^A|01l0j|AH^ Sf*^I>l&e^£(CVD)M OlgofOj ¥01 is gSW N . S^PXII 

/H ¥Eife 3^? Oil g£(Neutral)2J dIZfE OH^CH. L, Ciey(Diene), MEI 2](Tr iene)l 

qui iofa, <y» ga\Di 021 &=?m mmmm Mmma. 

OPI/d. KLewis base)^ g& £IZ>EM HIOIoHU, C|2U(Diene; D)S UH 011 Olg^tm 

2JH ^hS mmm, ^£l2!!(Tr iene; T)g OlgatJs 3JH 3>S UEiyCK 



TRuL 2 



RuL 5 , 

&*t*l 3 
DRuL 3> 

&3t*4 4 
TRuD 



st*t*i 5 

0 2 RuL 

[»Sf*MJ UXI [SfS[^5]0l|/H, "fe E£|ouo^ fig (Linear), g (Branched) , B^Hdl 

^£l2Li(Cycl ic triene), 0|gH£| M£l CO (Bicycl ic triene) E^ ^glQdl §£| 2U(Tr icycl ic triene)! 
SSrotfe 2 gOilAi fiSjSJIQ, D£r QOjjo^^ ^^(Linear), (Branched) , BSIIiej PSKCyclic 

diene), OlglQSJ Dl £J (Bi eye I ic diene) Efe CI ei](Tr icycl ic diene)S SSShfe 2 eO||Aj ^ 

m\n, lb a^»&^(co). Wsf&4:(cs). oi#^&^(cs 2 ). rcn, rnc, nr 3 , nr 2 r\ ror 1 , rsr 1 , 

(C 2 ~C 2 o)M£IOilEU^(Polyester) ( (Cg-CgoJMdl 0^°! (Polyamine) . Oil ^^011 

SSai(Halogen)^ ^l^^l- ^E^KOer ivat ives)B ^QUM ^§I9CI. 

01 OH, R.R'S 2V2| 4=^(h), (Ci-Cio)«H(Alkyl)OI^U SE^ (C, — C, 0 )»S Oil 2J^^h S^S 

^ExIIOia. 

□ dlH, CI2U(0)o^ C4H4, CsHs, C 6 H 8 , C 7 H 10 , C 8 H 12 If 01 g SHI. ^£|2U(T)o^^ CeHe, C 7 H 8 . CaHio S 

m oig^ck 

a XI, [»fi,^1]2| TRuL 2 a?fl| SrfiBS 0|g& 3^, ^e^lXllfe 4=^(H 2 ), &SLIOKNH3). 6.^(02). 
0hc^sf^^(N 2 0), a^»&4:(C0). SIHBfS (Hydrazine), (C,-C, 0 )&lJ6l = a*S , (Ci-C,o)P&SSIE2j 

5! ^ oimsj saoiai eoiiAi cd^^p. 

^^t^ mmm TRuL 2 HI OlgohOI ¥91^ S|°ll lilio^ ^8, £ 1011 EAI9 5xH 

5§oi e?ExiPi&(Efe nis«rHt)(n)»oii ^soii/d n^iei trul 2 m sor-ioot:^ d\ 
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mM?\ ^XM^. &mA\Zl «, ^(Carrier gas)^Ai 0f = 5(Ar)8 MgolW HX]\ TRuL 2 S &=?%\\ 2} 

BBS fcflBS(Bubbl ino)A|3|H. ^£3^ TRuL 2 3IXIIB 0^ = 53} «mgjtfl(EA| £jBf) 

S SBAIEJCL 

0121 S>0l ^MHitflS ^£JS TRuL 2 3IHIte 100t^~600t:M Dial ^SS ^EHPIB(11)6K)||A| g^oHS 
01 afiEfll :>!©( 11)^011 ¥Eilfe SJQ|(12)B S*fA|gJCf. OJ2IAI, TRuL 2 -b ^\&(^\)&Q\\M omm 

l^S fi>80| £»2|©£ 0l¥CH£!Cf. 



TRuL 2 ) TRu + 2L ) Ru + T 



[&l§^3]§ , BB^OI 2*^ L0| fflXH ^oHSU 3 CfgOII ^|oy 0 | ^6H§e ^ ^ Of 

M£i DR11L3, D 2 RuL , Rul_ 6 °J S¥0il£ BB2I0I Sf» L0| HXI ^5HS Cfg, CI 20 (0) 01 ^oH^Cf. BE. 
TRuO°J S^Oil^ a&^0| ^CH^o^ gtgt CI2U0I 2Xi ^oHS * M El 21] 01 ©5HSCK 01 IH , ^^6H^ 
£M£J ^aiSil^ LS 5!S2S Xil :H S CL 

[3W&I1J2I S^PxIlfe [2W*!2] LHXI [»a.^5]2| s?xiib OIBofe S^CHIE, 

ai2*£(L), PeU(D) £ e £ |oi!( T )^ e ^ E|2* = 0|H£ BSSH SmOII 2J6H ^Eil ^(Ru)Hj- ^ ¥ 

91s ^LHOII 5SSXI 3*2 SIS dH^I^ ^e^WOilAj £131 XH^EIHS, s2J 1$ 

SOI »2| &WShXI H^£2J ^Ells HWB SSTB 4> Si P. 

nam, ^§^^i A^ohxi a*^u, se^ Aj»»t s^oiis sst doon-eooio^f tiling ^ 
?i&oiiai ysoi bchuxi ®n\ £i°^ iueib b^ib ^tum ^ sack 

seb. s& ^Eiis s^xii bbsoh/h^ ¥£iisiiF Ei2iE2i aBoi oh^ »b oisaBome*. ^ 

21 ^ Al Oil CHI AH A^g£Ji= Sq?XI| BB88 ¥EII^2f £ia = 2| BB0I 2*B bHSiaB 0 .^ 0l¥CHX1 

2£0ilAH£ £I2*E2| S6IP> B B01U g*fS£B b£B 4= 2iCK 

o ! dh^o^ i dH^tM Coordinate covalent bond)£ S mj"0|| &Otohfe 2JH2I S g B^ BX*e*S m& 
°.£ OH, aBOII ^OlStfe 2XPI- ai^ho^ BttS^EIEL* X-jlggOi Jilte 

^^^CK e^sjo^ S[g e bH^ISH^MSJ CHI ^ CHI E.|^H Af-01 CHI UH 

^^^0|| 2J6f0i asech 

B ^§21 ^AlOil^AI, LHXI [sfs^'5]2J ¥Eil^ S^P^I sft^gM S^A|3|fe g|g2 

gi^A|0||01|Ai 5!§!1 tHM^I^^ Si^^bHOII S^TiU, Hx-ll ^EH°J S^PxHI Sf^BB ^f^AI^ ^| 
XII ^EHS ^S0|A|9|H ^y^lX^IS OiesfOI SBA^I^Lf, SIS XII 6TEH2I S^XII Sfl^Me SB3IHIB 
OlgS^OI SBAPI^U, SE^ SftlBB g OH CHI ^01 AH E^E 4TEH£| S^^l Sf^if go^l 

x^im oieafoi sbais 4= aio. 

□ £IH f ^£H2i 2^X11 £[^11 SBAI^Ife S?, S DH Oil ^OIAI JlSfJI^ ^ISfAl 

^ ^eSWOII SBAI^E ^ ^S2I ^^A| 01121 sifM ^ Si^diei ^ICH^CK 

S ^§2J Ah^S ^Ol U^BS|& Oil Oil HF£F ^Xil^SS P|^£I2J0U, ^A|0j|^ H 

si 51 01 cm n n\ mm ?\m 5101 oi^m ^simwot mc\. se&, e ^s°i ^1^ ^0^ e^2j 

S^^f^e ^ ^S2J 91^ Af^2| LH CHI AH Q%*& ^AlOjPf ^^Si 0|6H» 4= Si^ ^OICL 



d[2[ S ^ h S2J ^Eils S|S|2| X-ilS S^Xll al^M^Ai ^^2i EI21EB 

2^?X-Il sff/MM Olgg^H^Mi 6.^ g£J M^M2J ^XIoFOI H^££j ^Ells 

nam, e*fe£^ ^2i£g ^2°s pi^ ^bh ^ii ^xhok* ms\m m^m ^xib 4= a 
SEe^. ^eiism ai^H£i ^^01 ^ m^^m^g. oi^oixi si^H^ diin^ ^8 ^schiahe ai^n 

2J ^oH^h gOlo^l 0l¥CHXj §s,^£i ^B 4= SUf^F SACK 

= Eiife ^|Q|S »firsi3i«s*fapi «e a? a si^^oii siOiAi, 

»B. 



6-4 



SJWmm ^2002-0084597 

m 

% 

HI 1 li-Of! K0\M, 

&}| &=?J\\ IfUfg TRuL 2 , RuL 5 . DRul_ 3 , TRuO D 2 RuL § Oi± oHIM SS5t£l. T. D, m 

gai^ESi 5i ^§2s 6^ a?»i si^i. 

S^PS 3 

HI 1 S HI 2 &0II £»01>H, 

£>oi ggaizjH g m£ie«°s/H. gs. ^xis. EhSJuas , oieneis se^ agaais ^aieu 
m sss^ 5 eoiiAi 5§ ^s°§ s^i mmm. 

3^S 4 

XHI 1 S 9E = HI 2 SOII 910\M, 

&i\ s«sj2>h e ueu^^AH , ^s. i^xis, &s^di§, oigiQdii! se^ ^enais pene s 

SSfe 2 gO||/H £^£1 = 51 ^S2S ofi= 2^?Xfl SfSM. 

a^s 5 

HI 1 S S£b= HI 2 »0|| SlOi/H. 

4Pi g&ai^H e ^^sfe^(co), ^sf&^(cs). oi»sfe±(cs 2 ), rcn, rnc. nr 3 , nr 2 r\ ror\ 

RSR' , (C 2 -C2o)S£IOIIEI|s(Poiyester). (C 2 ~C M )S£IO>e!(Polyamine) % OIS CHI m±2\ S£ 
20^ ^ExilM eOil/H ^^39, &OI R.R'g 2|2| 4>£(H) , (Ci-C ro )»H (Alky I )0\7\ U 

ee^ (Ci-Cto)^^oii g^g ^E:M\2i 5i ^§2^ s^xii stss. 

S^S 6 

¥Hlfe ^Q|2| Hli SB Oil SiOUH , 

^eswuioii mg^sjg MSAl^lfe: B^l; 

4>oi me^^^oiiAi feoi s^pxnsFsse ^shai^ mgsrot&oii g^sife e 

311 

HI 6 SOII 9iO\M, 

2x11 &EHSI S^PxIl StSgg JimMBl 31X11 ^S0|A|9IH Se^UIIS OlgSKH S&AI3I71U. 

84X11 S^xl! SE^IX-IIM 0|g6F01 Si!-AI3l>IU, £zr S^Px-ll StSge gOHOll ^01>d 

2^x11 SFSgM SS.^IXII3 0|g8KX SiTAI^Ife 51 ^§2S Site =EllfeafQf2| 

S?S 8 

HI 7 SOII S^CHAI . 

^^i ^xii ^EH£i a^x^i §\mmm g&iizwm o\mmo\ sitai^i^ e+^i= . 

S^S 9 
HI 7 SOil 

^>^l Hxll S^XllSfSMe ^^A|?|fe BPIIfe 20TC-200X:0ll/d 0l¥OiXI^ 51 ofe 
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a^?s 10 

XII 6 »0|| %LO\M. 

mg^eje ^gAiaife b^iohai, 

nie^eis loot: ~6oor^ 5i 8^ ¥&i^ ^sjsj 



a?» 11 

XII 6 SOil SiOiAi, 



E*3ilfe. 

: ^2JA|9|fc &3IIS CH SS8fe ^S^^ 3^ ¥9ls B|QJ2|- sfSJ 



a^ps 12 

XII 11 S01I £[01 Ai, 

^i^^ib 4^(h 2 ). aeuoKNHs). ^±(o 2 ), o^shj±(n 2 o), ai^a&^tco). ai 

(Hydrazine), (C,-C 10 )ea8l = 2*S! , (C,-C 10 )U^^5lEdfS £ OI^HJ S»3|X|| eOilAi 



2} a 



© 



© 
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